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• Experimental Tests
• Results & Discussion
• Conclusions & Outlook
Introduction - CHRISGAS Project
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• Växjö Värnamo Biomass Gasification Centre (VVBGC)
• Pressurised CFB gasifier 
• Feed rate: 4 tons/hr of biomass 
• Total fuel input equivalent to 18 MWthermal
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20 partners involved Sweden: Växjö University (Co-ordinator), (VVBGC), AGA-Linde,, KS Ducente, Royal Institute 
of Technology (KTH), S.E.P. Scandinavian Energy Project, TPS Termiska Processer, Växjö Energi, Denmark: TK Energi,
Finland: Valutec, Germany: FZ Jülich, Linde, Pall Schumacher, Italy: University of Bologna, Netherlands: Technical University 
of Delft, Spain: CIEMAT
Gas & particle characterisation
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High Temperature Gas Filter Unit
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Lab-scale Filter Unit
• Tars: Hydrocarbons with a molecular weight heavier than C6H6.
 Operational problems in downstream units due to condensation
 Solution: Removed by reforming  them at high temperatures
2 22n m
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Nacken M. et al., Applied 
Catalysis B: Environmental 
(2008)
Experimental Tests
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N2 50, 40, 30
H2O 10, 20, 30
C10H8 0.1-9 g/Nm
3
Face velocity 2.5-3 cm/s
Experimental Tests 




\T(°C) 700 750 800 850 700 750 800 850 700 750 800 850
0.1 - 0.9 0.86 0.13 0.10 0.82 0.10 0.80 0.12
Class A (10% H2O) Class B (20% H2O) Class C (30% H2O)
March 11, 2009 9
1 - 1.8 1.00 1.63 1.00 1.63 1.00 1.63
1.9 - 3.5 2.40 3.57 2.87 2.49 2.40 2.49 2.40 2.49
3.6 - 6 5.12 5.09
6.1 - 9 8.64 7.13 6.80 9.01 7.76
Experimental Tests- Gas &Tar Analyses
Gas Analysis: 
• Micro Gas Chromatograph (micro-GC, Varian 4900)
• H2, CO, CO2, CH4, N2, BTX
• Fourier Transformed Infrared Spectroscopy (FTIR, Thermo 
Nicolet 5700), (de Jong,W. 2005)
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• dry, wet analysis
• Solid Phase Adsorption Method 
(SPA), (Brage C., 1997)






































































• 10 vol% H2O (class A)
• 20 vol% H2O (class B)
• 30 vol% H2O (class C)
Results and Discussion
Naphthalene inlet concentrations (g/Nm3) for different H2O concentrations (vol%) 
and conversion (%)
Conc. ranges
g/Nm3\T(°C) 700 750 800 850 700 750 800 850 700 750 800 850
0.1 - 0.9 0.86 0.13 0.10 0.82 0.10 0.80 0.12
Class A (10% H2O) Class B (20% H2O) Class C (30% H2O)
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1 - 1.8 1.00 1.63 1.00 1.63 1.00 1.63
1.9 - 3.5 2.40 3.57 2.87 2.49 2.40 2.49 2.40 2.49
3.6 - 6 5.12 5.09










































CH4 conversion and CO2 and H2O yield, as a function of temperature and H2O inlet concentration. 
Tests performed at a face velocity of 3 cm/s and inlet naphthalene concentration in the range 0.1-
0.9 g/Nm3.
Results and Discussion
• Among the BTX compounds Toluene appeared to 
be produced and not Benzene  
• Pressure drop values :
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• 40.9 mbar (700 ºC)
• 42 mbar (850 ºC)




• Made-up synthesis gas - face velocity 2.5-3 cm/s
• Nickel activated filter candle
• Naphthalene – model compound with inlet conc.: 0.1-9 g/Nm3
• Highest yield of H2 at 800 oC and 30% H2O
• Increasing inlet H2O  higher naphthalene conversion (750oC and 
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850oC)
• 99.4% was achieved for an inlet concentration of 2.49 g/Nm3 at 850 oC
• Toluene detected as product while no benzene
• Follow-up study: improved catalytic candle will be tested with real 
biomass gasification gas
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Questions?
• CHRISGAS is a Sixth Framework Integrated 
Project supported by the EC and the Swedish 
Energy Agency (contract SES6-CT-2004-
502587).
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www.chrisgas.com   
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\T(°C) 700 750 800 850 700 750 800 850 700 750 800 850
0.1 - 0.9 97.2 100.0 100.0 100.0 100.0 100.0 100.0
Class B (20% H2O) Class C (30% H2O)Class A (10% H2O)
Naphthalene conversion for inlet concentrations (g/Nm3) for different H2O
concentrations (vol%)
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1 - 1.8
96.8 97.5
98.5 98.5 98.9 99.1
1.9 - 3.5
88.8 66.4 90.2 97.6
88.0 98.2 89.9 99.4
3.6 - 6 64.0 94.1
























High Temperature Gas Filter
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H = 6 m





A-wood (air) A-wood (steam-ox) Miscanthus (steam-ox)
Measured gas composition (main gas components)
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